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[DOCUMENT NAME] Specification 

[TITLE OF THE INVENTION) INSERT AND ELECTRONIC COMPONENT 
HANDLING APPARATUS COMPRISING THE SAME 
[CLAIMS] 

[CLAIM 1] An insert comprising a supporting portion for 
supporting an external terminal face of an area array type 
electronic component so that external terminals of the area 
array type electronic component are exposed to the direction 
of connection terminals of a socket, wherein 

a thickness of the supporting portion is approximately 
equal to or less than. a distance between a contact portion 
of the external terminals of the area array type electronic 
component and the external terminal face of the area array 
type electronic component, and 

the supporting portion is provided to be positioned 
between the external terminal face of the area array type 
electronic component and the connection terminal face of the 
socket when the external terminals of the area array type 
electronic component and the connection terminals of the 
socket are connected. 

[CLAIM 2] The insert as set forth in claim 1, wherein the 
supporting portion is configured by a thin plate. 

[CLAIM 3] The insert as set forth in claim 1 or 2, 
wherein a plate member comprising the supporting portion is 
provided to the insert so as to face the connection terminal 
face of the socket. 

[CLAIM 4] The insert as set forth in claim 3, wherein a 
supporting portion part or whole of the plate member is 
configured by a thin plate. 
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[CLAIM 5] The insert as set forth in claim 3 or 4 r 
wherein the plate member has an opening portion for exposing 
the external terminals of the area array type electronic 
component to the direction of the connection terminals of 
the socket, and can support the external terminal face of 
the area array type electronic component by a rim of the 
opening portion. 

[CLAIM 6] The insert as set forth in claim 5, wherein the 
rim of the opening portion of the plate member is configured 
by a thin plate. 

[CLAIM 7] The insert as set forth in any one of claims 3 
to 6, wherein the plate member is attached to an insert body 
as a separate member from the insert body. 

[CLAIM 8] The insert as set forth in any one of claims 3 
to 7, wherein the plate member is configured by a metal 
plate . 

[CLAIM 9] The insert as set forth in any one of claims 1 
to 8, being attached to a tray for carrying an electronic 
component to be tested to and from a contact portion of a 
test head of an electronic component testing apparatus. 

[CLAIM 10] An electronic component handling apparatus for 
conducting a test on an area array type electronic component 
by connecting external terminals of the area array type 
electronic component with connection terminals of a socket 
in a state of holding the area array type electronic 
component in an insert, comprising the insert as set forth 
in any one of claims 1 to 9. 

[CLAIM 11] The electronic component handling apparatus as 
set forth in claim 10, wherein the socket is a sheet shaped 
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socket. 

[CLAIM 12] An electronic component testing method for 
conducting a test on an area array type electronic component, 
comprising 

supporting an external terminal face of the area array 
type electronic component by a rim of an opening portion of 
a plate member having the opening portion, 

pressing the area array type electronic component in 
the direction of connection terminals of a socket in a state 
that external terminals of the area array type electronic 
component are exposed from the opening portion to the 
direction of the connection terminals of the socket, and 
connecting the external terminals of the area array 
type electronic component with the connection terminals of 
the socket, 
wherein 

a thickness of the rim of the opening portion of the 
Plate member is approximately equal to or less than a 
distance between a contact portion of the external terminals 
of the area array type electronic component and the external 
terminal face of the area array type electronic component, 
and 

the plate member is positioned between the external 
terminal face of the area array type electronic component 
and the connection terminal face of the socket when the 
external terminals of the area array type electronic 
component and the connection terminals of the socket are 
connected. 

T DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 

[FIELD OF THE INVENTION] 

The present invention relates to an electronic 
component holder (insert) capable of holding an electronic 
component to be tested while conducting a test on the 
electronic component by an electronic component testing 
apparatus, and an electronic component handling apparatus 
and an electronic component testing method using the same. 
[0002] 
[PRIOR ART] 

In a production process of semiconductor devices, etc., 
an electronic component testing apparatus is necessary for 
testing performance and functions, etc. of IC devices 
(hereinafter, also simply referred to as "iCs") and other 
electronic components. As an example of an electronic 
component testing apparatus as such, an electronic component 
testing apparatus configured by an electronic component 
handling apparatus, an electronic component contact 
apparatus and a main testing apparatus is known. 
[0003] 

As an example of the electronic component handling 
apparatus, there is known an IC device handling apparatus 
called a handler for applying a variety of temperature 
stress, such as a low temperature and high temperature, to 
an IC device to be tested, mounting the device on a socket, 
then classifying and holding the ic device to be tested in 
accordance with the test result. As an example of the 
electronic component contact apparatus, an ic device contact 
apparatus for bringing an IC device to be tested to contact 
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(be electrically connected to) a main testing apparatus via 
a socket and a test head is known. 
[0004] 

A test of an IC device using the handler is conducted, 
for example, as below. The IC device to be tested is, after 
being conveyed to above a test head provided with an IC 
socket, pressed by a pusher so as to be loaded on the IC 
socket. As a result, connection terminals of the IC socket 
contact external terminals of the IC device to be tested, 
and the IC device to be tested is electrically connected to 
the main testing apparatus through the IC socket and the 
test head. Then, a test signal supplied from the main 
testing apparatus to the test head through a cable is 
applied to the IC device to be tested and a response signal 
read from the IC device to be tested is sent to the main 
testing apparatus through the test head, so that electrical 
characteristics of the IC device to be tested are measured. 
[0005] 

In the test of IC devices by using a handler, IC 
devices to be tested are held on a tray to be conveyed to 
inside the handler and, after the test is completed, the IC 
devices are reloaded to categorically separated trays in 
accordance with the respective test results. When a type of 
a tray to hold the lb devices before and after the test 
(hereinafter, also referred to as a "customer tray") and 
that of the tray to circularly convey inside the handler 
(hereinafter, also referred to as a "test tray") are 
different, the IC devices are reloaded between the customer 
tray and the test tray before and after the test. 
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[0006J 

A plurality of electronic component holders called 
inserts are provided on the test tray and the IC devices to 
be tested are held in the inserts provided on the test tray, 
conveyed to the test head and pressed against the test head' 
while heid in the inserts. By using the test tray with a 
Plurality of the inserts, a large number of IC devices can 
be measured at a time. 
[0007] 

There are a variety of configurations in the inserts 
corresponding to package types, etc. of the IC devices to be 
tested. For example, when the IC device to be tested is an 
area array type electronic component, such as a BGA type IC 
device, the insert 16 is formed with an IC magazine 19 for 
holding the IC device to be tested 2 as shown in FIG. 15, 
and an opening portion is formed at the lower end of the IC 
magazine 19 so that external terminals 22 of the ic device 2 
are exposed to connection terminals 44 of a socket 40. At 
the rim of the opening portion, a supporting portion 191 for 
supporting the external terminal face (the face on which the 
external terminals are arranged among outer surfaces of the 
package body of the IC device 2) of the IC device 2 is 
provided, and the IC device 2 is supported and held in the 
IC magazine 19 by the supporting portion 191. 
[0008] 

As shown in FIG. 16(a), when the connection terminals 
44 protruding from the socket 40 is long, the supporting 
portion 191 of the insert 16 does not interfere with the 
socket 40 when the external terminals of the IC device 2 are 
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connected to the connection terminals 44 of the socket 40. 
However, when the connection terminals are long, electric 
resistance of the connection terminals increases, so that .■ 
reduction of the test time becomes difficult and high speed 
processing on the ic devices to be tested becomes difficult. 
Particularly, when conducting a high frequency test, it is 
necessary that the length of the connection terminals of the 
socket is made as short as possible. 
[0009] 

On the other hand, as shown in FIG. 16(b), when the 
connection terminals 44 protruding from the socket 40 is 
short, the supporting portion 191 of the insert 16 
interferes with the socket 40, so that connection between 
the external terminals 22 of the IC device 2 and the 
connection terminals 44 of the socket 40 is liable to be ' 
hindered. 

[0010] 

Thus, as shown in FIG. 17, to prevent the contact 
between the supporting portion 191 of the insert 16 and the 
socket 40, an allowance room for the supporting portion 191 
of the insert 16 is formed on the socket 40. Namely, a space 
S is formed around the connection terminal face (the face on 
which the connection terminals are protruding among outer 
surfaces of the socket body) of the socket 40, and the space 
S becomes an allowance room for the supporting portion 191 ' 
to slip in. At this time, by making a size of the opening 
portion formed at the lower end of the IC magazine 19 larger 
than the connection terminal face of the socket 40, the 
supporting portion 191 can slip into the space S formed 
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around the connection terminal face of the socket 40. 
[0011] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

However, when making the size of the opening portion 
forced at the lower end of the IC magazine 19 larger than 
the connection terminal face of the socket 40, the external 
terminal face of the IC device 2 supported by the supporting 
portion 191 inevitably becomes larger than the connection 
terminal face of the socket 40. Namely, when forming a space 
for the supporting portion to slip in around the connection 
terminal face of the socket, the configuration of the 
supporting portion (for example, a size, shape and position 
at the insert, etc.) is constrained by the configuration 
(for example, a size and shape, etc.) of the connection 
terminal face of the socket. As a reS ult, kinds of ic 
devices capable of being held in the insert are constrained 
by the configuration of the connection terminal face of the 
socket . 

[0012J 

Also, since electric resistance of connection 
terminals is small in a sheet shaped socket using 
anisotropic conductive rubber, it is considered that high 
speed processing on the IC device becomes possible. But when 
using a sheet shaped socket on which the connection 
terminals are not protruding (or almost not protruding) , it 
is difficult to provide a space for the supporting portion 
to slip in around the connection terminal face of the socket. 
[0013] 

A first object of the present invention is to provide 
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an insert, wherein a kind of an area array type electronic 
exponent to be held i s not con3trained by the configuration 
(for example, a si 2e and shape, etc.) of a connection 
terminal face of a socket, so that wide-ranging kinds of 
area array type electronic components can be held, and an 
electronic component handling device and an electronic 
component test method using the same. 
[0014] 

Also, a second object of the present invention is to 

Provide an insert capable of realizing certain connection of 

external terminals of an. area array type electronic 

component and connection terminals of a socket without 

causing interference between a supporting portion and a 

connection terminal face of the socket even if a spec for 

the supporting portion supporting the external terminal face 

of the area array type electronic component to slip in is 

not provided at a rim of the connection terminal face of the 

socket when connecting the external terminals of the area 

array type electronic component and the connection terminals 

of the socket, and an electronic component handling 

apparatus and an electronic component test method using the 
same . 

[001SJ 

[MEANS FOR SOLVING PROBLEM) 

(1) To attain the above object, the present invention 
Provides an insert comprising a supporting portion for 
supporting an external terminal face of an area array type 
electronic component so that external terminals of the area 
array type electronic component are exposed to the direction 
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of connection terminals of a socket, wherein a thickness of 
the supporting portion is approximately equal to or less 
than a distance between a contact portion of the external 
terminals of the area array type electronic component and 
the external terminal face of the area array type electronic 
component, and the supporting portion is provided to be 
positioned between the external terminal face of the area 
array type electronic component and the connection terminal 
face of the socket when the external terminals of the area 
array type electronic component and the connection terminals 
of the socket are connected. 
[0016] 

In the present invention, the "insert" means an 
electronic component holder capable of holding an electronic 
component to be tested while conducting a test on the 
electronic component by an electronic component testing 
apparatus, and the configuration is not particularly limited 
as far as it has the characteristic point of the insert 
according to the present invention. 
[0017] 

An electronic component as an object of the insert 
according to the present invention is an area array type 
electronic component (hereinafter, also simply referred to 
as "an electronic component") . The -area array type 
electronic component" means an electronic component wherein 
external terminals are arranged (for example, in matrix, on 
an outer surface of a package body of the electronic 
component, and the kind is not particularly limited. As 
representative examples thereof, ic devices of EGA (ball 
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grid array), LGA < land grid array) # ^ ^ ^ ^ 
CSP (chip size package), et c. may be mentioned. Also, a 
shape of the external terminal of the area array type 
electronic component is not particularly limited and, for 
example, external terminals having a ball, land or P i n shape 
may be mentioned. 
[0018J 

in the present invention, the "external terminal face 
of an area array type electronic component" means a face on 
which external terminals are arranged among outer surfaces 
of a package body of the area array type electronic 
component, and "to expose the external terminals of the area 
array type electronic component in the direction of 
connection terminals" includes, as far as the external 
terminals of the electronic component are exposed in the 
direction of the connection terminals of the socket, the 
case where the external terminals of the electronic 
component are protruding from the external terminal face, 
and the case where the external terminals of the electronic 
component are scarcely protruding from the external terminal 
face of the electronic component. 

Also, the "connection terminal face of a socket" means 
a face on which connection terminals are exposed among outer 
surfaces of the socket body, and the "connection terminal 
race of a socket" includes a face on which connection 
terminals are exposed but scarcely protruding (or not at all 
Protruding) among the outer surfaces of the socket body 
Namely, a face on which an electronic component is 
electrically connected to the socket when being in contact 
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with the external terminals of the electronic component is 
included in the "connection terminal face". As an example of 
a socket having a connection terminal face as such, a sheet 
shaped socket using anisotropic conductive rubber may be 
mentioned. Also, the "socket" includes those having any 
configuration as far as it comprises connection terminals to 
be electrically connected to the external terminals of the 
area array type electronic component. For example, even a 
wiring substrate like a socket board etc. is also included 
in the "socket" as far as pads tnereof directly contact the 
external terminals of the area array type electronic 
component to be electrically connected, m this case, the 
pads of the wiring substrate correspond to the "connection 
terminals of the socket". 
[0019] 

In an insert according to the present invention, the 
configuration of the supporting portion is not particularly 
limited as far as it can support the external terminal face 
of the area array type electronic component, so that the 
external terminals of the area array type electronic 
component are exposed i n the direction of the connection 
terminals of the socket. 
[0020] 

In an insert according to the present invention, a 
thickness of the supporting portion is approximately equal 
to or less than a distance between a contact portion of the 
external terminals of the area array type electronic 
component and the external terminal face of the area array 
type electronic component. Here, the "thickness of the 
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supporting portion" means a thickness from the external 
terminal face of the area array type electronic component to 
the direction of the connection terminals of the socket. The 
thickness of the supporting portion may be suitably adjusted 
in accordance with a length of the external terminals of the 
area array type electronic component. The thickness of the 
supporting portion is not necessarily constant and, for 
example, in the case where a distance between the contact 
Portion of the external terminals of the area array type 
electronic component and the external terminal face of the 
area array type electronic component differs between 
respective external terminals because the area array type 
electronic component has a plurality of external terminals 
of different lengths, the thickness of the supporting 
portion may be changed between respective portions. Also, 
the "contact portion of the external terminals" means a 
portion to be in contact with the connection terminals of 
the socket when connecting the external terminals of the 
area array type electronic component and the connection 
terminals of the socket. Generally, a tip portion of the 
external terminal is the "contact portion of the external 
terminal". A l SO/ the Approximately equal" includes other 
than the case where the thickness of the supporting portion 
is equal to a distance between the contact portion of the 
external terminals of the area array type electronic 
component and the external terminal face of the area array 
type electronic component, the case where the thickness is 
more than that distance (consequently, the external 
terminals of the electronic component are not connected to 
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the connection terminals of the socket in that state) but 
connection between the external terminals of the electronic 
component and the connection terminals of the socket can be 
attained as a result of pressing the electronic component in 
the direction of the connection terminals of the socket. For 
example, when the supporting portion has a certain degree of 
elasticity, a pressing force to the electronic component is 
applied to the supporting portion supporting the electronic 
component and the supporting portion beco.es thinner due to 
the pressing force, so that the external terminals of the 
electronic component can be connected to the connection 
terminals of the socket. 
f002l] 

In the insert according to the present invention, the 
supporting portion is provided to be positioned between the 
external terminal face of the area array type electronic 
component and the connection terminal face of the socket 
when the external terminals of the area array type 
electronic component and the connection terminals of the 
socket are connected. The "positioned between the external 
terminal face of the area array type electronic component 
and the connection terminal face of the socket" includes the 
case where the supporting portion positions in a state of 
being in contact only w - th ^ external terrainal face Qf ^ 

area array type electronic component and the case where the 
supporting portion positions in a state of being in contact 
with both of the external terminal face of the area array 
type electronic component and the connection terminal face 
of the socket. In the case where the supporting portion 
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positions in a stats of being i„ contact „ ith both of ^ 
eternal terminal face o£ ^ areaarriy type eleotronic 
component and the connection terminal fao e of the socket a 
distance between the external terminal face of the area 
«ray type electronic component and the connection terminal 
face of the socket can be controlled by the conjuration of 
the supporting portion (for exarcpie, a thickness o, the 
supporting portion in the direction of connection terminals 
of the socket,. Therefore, it is possible to manage strokes 
of a pusher at the time of counting the electronic component 
to be tested to the socket by pressing the electronic 

component to be tested , n r-h A -J • 

oe tested in the direction of the connection 

terminals of the socket. 
[0022] 

In an insert according to the present invention, the 
supporting portion does not slip in the space formed around 
the connection terminal face of the socket, but positions 
between the external terminal face of the area array type 
electronic component and the connection terminal face of the 
socket at the time of connecting the external terminals of 
the area array type electronic component and the connection 
terminals of the socket, so that the configuration of the 
supporting portion (for example, a size, shape, position at 
insert, etc., is free from constraint by ^ conflguratiQn 
of the connection terminal face of the socket (for example, 
a size and shape, etc.). Namely, according to the insert 
according to the present invention, the configuration of the 

connection terminal face of the socket- 

ne socket does not constrain a 

kind of an area array type eleri-^n^ 

y Lype electronic component to be held 
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in the insert, and wide-ranging kinds of area array type 
electronic components can be held. 

Also, i„ an ingert according tQ fche present . nvent . on/ 
since the thickness of the supporting portion is 
approximately egual to or less than the distance between the 
contact portion of the external terminals of the area array 
type electronic component and the external terminal face of 
the area array type electronic component, and the contact 
portion of the external terminals of the area array type 
electronic component held and supported by the insert 
according to the present invention is in a state of being 
exposed to the outside of the insert or in a state of being 
enabled to be exposed (that is, when the thickness of the 
supporting portion is thinner than the above distance, the 
contact portion of the extern,! terminals of the electronic 
component is in a state of being exposed to the outside of 
the insert, while when the thickness of the supporting 
portion is approximately equal to the above distance, the 
contact portion of the external terminals of the electronic 
component is in a state of being enabled to be exposed to 
the outside of the insert, for example, by pressing the 
electronic component in the direction of the connection 
terminals of the socket,, certain connection of the external 
terminals of the area array type electronic component and 
the connection terminals of the socket can be realized 
without causing interference between the supporting portion 
and the connection terminal face of the socket even if a 
space for the supporting portion supporting the external 
terminal face of the area array type electronic component to 
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slip in is not provided around the connection terminal face 
of the socket . 
[0023] 

(2) In a preferred embodiment of the insert according 
to the present invention, the supporting portion is 
configured by a thin plate. The "thin plate" means a plate 
wherein a thickness of the supporting portion in the 
direction of connection terminals of the socket is thin, and 
the thickness of the "thin plate" can be suitably adjusted 
in a range of not hindering the connection between the 
external terminals of the electronic component and the 
connection terminals of the socket. According to the insert 
according to the present embodiment, when the supporting 
portion positions between the external terminal face of the 
area array type electronic component and the connection 
terminal face of the socket, the connection between the 
external terminals of the electronic component and the 
connection terminals of the socket is not hindered due to 
interference with the socket, so that certain connection can 
be realized between the external terminals of the electronic 
component and the connection terminals of the socket. 
[0024] 

(3) In a preferred embodiment of the insert according 
to the present invention, a plate member comprising the 
supporting portion is provided to the insert so as to face 
the connection terminal face of the socket. As a result, an 
electronic component can be stably supported and held in the 
insert. The plate member may be configured by a flat plate 
having an approximately uniform thickness or may be 
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configured by a plurality of flat plate meters having 
different thicknesses. 



[0025] 



(«> In the insert according to the above embodiment, 
it is preferable that a supporting portion part or whole of 
the plate member is configured by a thin plate. Due to this 
even when the supporting portion positions between the 
external terminal face of the area array type electronic 
component and the connection terminal face of the socket, 
the connection between the external terminals of the 
electronic component and the connection terminals of the 
socket is not hindered by interference with the socket, So 
that certain connection can be realized between the external 
terminals of the electronic component and the connection 
terminals of the socket. It is sufficient if at least a part 
corresponding to the supporting portion is configured by a 
than plate in the plate member, but preferably, only the 
Part of the supporting portion is configured by a thin plate 
and the remaining portion is configured by a plate member 
having a thickness capable of keeping sufficient strength as 
an insert (for example, being resistible against pressure 
from the pusher) . 
£0026] 

(5) In the insert according to the above embodiment, 
^ is preferable that the plate member has an opening 
portion for exposing the external terminals of the area 
array type electronic component to the direction of the 
connection terminals of the socket, and can support the 
external terminal face of the area array type electronic 
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component by a rim of the opening portion. Due to this, an 
electronic component can be stably supported and held In the 
insert, and certain connection can be realized between the 
external terminals of the electronic component and the 
connection terminals of the socket. A size, number and 
position, etc. of the opening portion are not particularly 
limited as far as it is possible to support the external 
terminal face of the electronic component by the rim of the 
opening portion. 
[0027] 

(6) in the insert according to the above embodiment, 
it is preferable that the rim of the opening portion of the 
Plate member is configured by a thin plate. Due to this, 
even when the rim of the opening portion supporting the' 
external terminal face of the electronic component positions 
between the eternal terminal face of the area array type 
electronic component and the connection terminal face of the 
socket, the connection between the external terminals of the 
electronic component and the connection terminals of the 
socket is not hindered due to interference with the socket, 
so that certain connection can be realized between the 
external terminals of the electronic component and the 
connection terminals of the socket. 
[0028] 

(7) In the insert according to the above embodiment, 
it is preferable that the plate member is attached to an 
insert body as a separate member from the insert body. A 
thickness of the plate member can be more easily and 
accurately adjusted when forming the plate member separately 
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than when forming the insert coniprlsing ^ ^ 
a unit. Accordingly, by attaching to the insert body the 
separately formed plate member as a separate member from the 
insert body, the thickness of the supporting portion of the 
insert can be made thin and the thickness of the supporting 
portion between inserts can be equalized. 
[0029] 

(8) Xn the insert according to the above embodiment, 
the plate member is preferably a metal plate. A kind of the 
metal composing the metal plate is not particularly li mited 
but stainless for springs, stainless, aluminum, copper, iron, 
etc. may be mentioned as specific examples thereof, and the 
stainless for springs and stainless are preferable among 
them. Since a metal plate has a constant elasticity, 
breaking of the socket due to contact of the metal plate and 
the socket can be prevented. Also, by applying a metal plate 
as the plate member, the thickness of the plate member can 
be easily and accurately adjusted. Furthermore, when the 
metal plate contacts both of the external terminal face of 
the electronic component and the connection terminal face of 
the socket, heat transfer between the electronic component 
and the socket is efficiently performed through the metal 
Plate, a temperature difference between the electronic 
component and the socket can be eliminated, and contact 
failure between the electronic component and the socket due 
to difference of the thermal expansion coefficients can be 
prevented. Furthermore, a temperature rise due to self- 
heating of the electronic component to be tested can be 
Prevented by the heat transfer through the metal plate. When 
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applyin, a «ui P Ut. as the plat. „e mb er, it ls preferabl8 
that th. thin put. is suited to insulation processing, 
so that the put. M ** t my contact the external terminals 
of the electronic component and the connection terminals of 
the socket. 

10030] 

<9> In a preferable embodiment of an insert according 
to the present invention, the i ngert is attached tQ a fcray 
for carrying an electronic component to be tested to and 
from a contact portion of a test head of an electronic 
component testing apparatus. A contact portion of the test 
head of the electronic component testing apparatus is 
provided with a socket for loading an electronic component 
to be tested, where a test of the electronic component to be 
tested is conducted. According to the insert according to 
the present embodiment, carrying of the electronic component 
to be tested to the contact portion, a test of the 
electronic component to be tested at the contact portion, 
and carrying of the electronic component after tested out 
from the contact portion can be performed efficiently. Also 
by providing a plurality of inserts on a tray, a plurality ' 
of electronic components can be tested at a time. 
[0031J 

(10) To attain the above object, the present invention 
provides an electronic component handling apparatus for 
conducting a test on an area array type electronic component 
by connecting external terminals of the area array type 
electronic component with connection terminals of a socket 
in a state of holding the area array type electronic 
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component in an insert, comprising the insert according to 
the present invention. 
[0032] 

The electronic component handling apparatus according 
to the present invention is. provided with the insert 
according to the present- invention as its insert, the 
effects and efficiencies by the insert according to the 
present invention explained above can be brought out. 
[0033] 

(11) In a preferable embodiment of the electronic 
component handling apparatus according to the present 
invention, the socket is a sheet shaped socket, since 
connection terminals are not protruding (or scarcely 
protruding) on the sheet shaped socket, the electric 
resistance is small. Therefore, according to the electronic 
component handling apparatus of the present invention, a 
reduction of a test time of electronic components and high 
speed processing become possible. The electronic component 
handling apparatus according to the present embodiment is 
particularly useful for a high frequency test of electronic 
components. 
[0034] 

(12) to attain the above object, the present invention 
provides an electronic component testing method for 
conducting a test on an area array type electronic component, 
comprising supporting an external terminal face of the area 
array type electronic component by a rim of an opening 
portion of a plate member having the opening portion, 
Pressing the area array type electronic component in the 
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direction of connection terminals of a socket in a state 
that external terminals of the area array type electronic 
component are exposed from the opening portion to the 
direction of the connection terminals of the socket, and 
connecting the external terminals of the area array type 
electronic component with the connection terminals of the 
socket, wherein a thickness of the rim of the opening 
Portion of the plate member is approximately equal to or 
less than a distance between a contact portion of the 
external terminals of the area array type electronic 
component and the external terminal face of the area array 
type electronic component, and the plate member is 
positioned between the external terminal face of the area 
array type electronic component and the connection terminal 
face of the socket when the external terminals of the area 
array type electronic component and the connection terminals 
of the socket are connected. 
[0035] 

The electronic component testing method according to 
the present invention can be performed by using an insert 
according to the present invention, and effects and 
efficiency by the insert according to the present invention 
explained above can be brought. 
[0036] 

[EMBODIMENTS OF THE INVENTION] 

Below, preferred embodiments of the present invention 
will be explained based on the drawings. 

FIG. 1 is an overall view from the side showing an IC 
device testing apparatus comprising an IC device handling 
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apparatus (hereinafter, referred to as a "handler") as an 
embodiment of an electronic component handling apparatus 
according to the present invention, FIG. 2 is a perspective 
vxew showing a handler in the IC device testing apparatus, 
FIG. 3 is a flowchart of a tray showing a method of handling 
IC devices to be tested, FIG. 4 is a perspective view of the 
configuration of an ic stocker in the IC device testing 
apparatus, pxg. 5 is . perspective view of a customer tray 
used in the IC device testing apparatus, pig. 6 is a 
partially disassembled perspective view of a test tray used 
in the IC device testing apparatus, FIG. 7 is a disassembled 
perspective view of an insert in the IC device testing 
apparatus, FIG. 8 is a disasS embled perspective view showing 
the configuration around a socket in a test head of the IC 
device testing apparatus, FIG. 9 is a sectional view of a 
part showing the configuration around a socket in a test 
head of the IC device testing apparatus, and FIG . 10 and FIG. 
11 are sectional views of a part showing a connection state 
of external terminals of the IC device and connection 
terminals of the socket. 
[0037] 

Note that FIG. 3 is a view for understanding a method 
of handling i C devices to be tested in the IC device testing 
apparatus according to the present embodiment and partially 
shows by a plan view members actually arranged in the 
vertical direction. Therefore, the mechanical (three- 
dimensional) structure will be explained with reference to 
FIG. 2. 

f0038j 
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First, an overall configuration of the XC device 
testing apparatus according to the present eznbocLUnent win 
be explained. 

As shown t„ FIG. x, an IC devi=e te3t . ng appaMtus ifl 
according to the present embodiment comprises a handler 1 . 
test head 5 and a Main testing device 6. The handler 1 
perform operaticne of successively conveying Ic devices a, 
electronic components to be tested to sockets of a contact 
Portion 9 provided on top of the test head 5, sorting tested 
IC devices in accordance with test results and storing to 
predetermined trays. Th . Ic devices tQ fce ^ ^ ^ 

device testing apparatus 10 are BGA, LGA, r Gft , C SP and other 
area array type ic devices. 
[0039J 

The sockets of the contact portion 9 are electrically 
connected to the main testing device 6 through the test head 
5 and a cable 7, and the ic devices detachably counted on 
the sockets are electrically connected to the main testing 
device « through the test head 5 and the cable 7. The ic 
devices mounted on the sockets are appl ied test electric 
signals from the main testing device 6, response signals 
read from the Ic devices ere sent to the main testing device 
6 through the cable 7, and thereby, performance and 
functions, etc. of the IC devices are tested. 
[0040] 

At a lower portion of the handler 1, a control 
apparatus for mainly controlling the handler 1 is built in 
and a space portion a is provided at a part thereof. The 
test head 5 is arranged in this space portion . i„ . £realy 
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exchangeable way, and Ic deviceg can ^ attached tQ and 
detached from the sockets of the contact portion 9 provided 
on top of the test head 5 through holes formed on the 



handler 1 
C0041] 



The IC device testing apparatus 10 is an apparatus for 
testxng lc devices as electronic components to be tested in 
a higher temperature state and a lower temperature state 
than a normal temperature, and the handler 1 has a chamber 
100 composed of a constant temperature chamber 101, a test 
chamber 102 and an unsoalc chamber 103 as shown in fig. 2 and 
FIG. 3. The contact portion 9 provided on top of the test 
head 5 shown in FIG. 1 is inserted to inside the test 
chamber 102, where a test of the IC devices is conducted. 
[0042] 

As shown in FIG. 2 and FIG. 3, the handler 1 in the IC 
device testing apparatus 10 comprises an IC magazine 200 for 
holding P re-test IC devices and classifying and holding 
post-test IC devices, a loader section 300 for transferring 
IC devices to be tested sent from the IC magazine 200 to the 
chamber 100, a chamber 100 including the test head 5 and an 
unloader section 400 for classifying and taking out IC 
devices tested in the chamber 100. Note that the ic devices 
are held on the test tray while being conveyed in the 
handler 1 . 

[0043] 

A large number of the ic devices are held on the 
customer tray KST shown in FIG. 5 before being held in the 
handler 1, supplied in ^ ^ to ^ ^ ^ ^ 
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the handler 1 shown .in FIG. 2 and FIG. 3, where the ic 
devices are reloaded fro, the customer tray KST to the test 
tray TST (refer to FIG. 6) to he conveyed in the handler 1 
Inside the handler lf ag ghown in fig _ ^ fche ^ devi ^ g ^ 

moved in a state of being loaded on the test tray TST, given 
a thermal stress of a high temperature or a low temperature 
for testing (inspecting, whether or not they operate 
appropriately and sorted in accordance with the test result 
Below, inside of the handler 1 will be explained 
individually in detail. 
T0044] 

First, a part relating to the IC magazine 200 will be 
explained. 

As shown in FIG. 2, the IC magazine 200 i s provided 
with a pre-test ic stocker 201 for holding ic devices before 
tested and a post-test IC .toe*.. 202 for holding IC devices 
classified in accordance with the test results. 
[0045] 

These pre-test l C stocker 201 and post-test ic stocker 
202 comprise, as shown in FIG. 4, a frame-shaped tray 
support frame 203 and an elevator 204 able to enter from 
under the tray support frame 203 and move toward the top 
The tray support frame 203 supports a plurality of stacked 
customer trays KST, and only the stacked customer trays KST 
are moved up and down by the elevator 204. 
[0046J 

The pre-test IC stocker 201 shown in FIG. 2 holds 
stacked customer trays KST on wni ch the lc deviceg t<> ^ 

tested are held, while the post-test Tr u 

post rest IC stocker 202 holds 
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-tacked customer trays KST on which ic devices finished 
being tested are classified. 
(0047] 

Note that since the pre-test IC stocker 201 and the 
post-test ic stocker 202 are structured the same or 
substantially the same, a pretest IC stocker 20! can be 
used as a post-test IC stocker 202, and the opposite case is 
also possible. Accordingly, the number of the pre-test 
stocker 201 and the number of the post-test IC stocker 202 
can be easily changed in accordance with need. 
10048] 

As shown in PIG. 2 and FIG. 3, in the present 
embodiment, two stockers SKT-B are provided as the pre-test 
IC stocker 201 and provided next to that with two empty 
stockers STK-E as the post-test ic stocker 202 to be sent to 
the unloader section 400. Furthermore, next to that, eight 
stockers SKT-1 , SKT-2 SKT-8 are provided as the post- 
test stocker 202 and configured to be able to hold ic 
devices sorted into a maximum of eight classes according to 
the test results. That is, in addition to classifying Ic 
devices as good and defective, it is possible to divide the 
good ic devices into ones with high operating speeds, ones 
with medium speeds, and ones with low speeds and the 
defective i C devices into ones requiring retesting, etc. 
[0049] 

Secondary, a part relating to the loader section 300 
will be explained. 

The customer tray KST held in the tray support frame 
203 of the pre-test IC stocker 201 shown in FIG . 4 is 
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conveyed by a tray transfer arm 205 provided between the IC 
magazine 200 and an apparatus substrate 105 froxn below the 
apparatus substrate 105 to an opening 306 of the loader 
section 300 as shown in FIG. 2. Then , in the loader section 
300, IC devices loaded on the customer tray KST are once 
transferred to a preciser 305 by an X-Y conveyor 304 to 
correct mutual positions of the IC devices to be tested, 
then, the IC devices transferred to the P reci ser 305 are 
again loaded on the test tray TST stopped in the loader 
section 300 by using the X-Y conveyor 304. 
[0050J 

The X-Y conveyor 304 for reloading ic devices to be 
tested from a customer tray KST to a test tray TST comprises, 
as shown in FIG. 2, two rails 301 laid over an apparatus 
substrate 105, a movable a™ 302 able to move back and forth 
(this direction designated as the Y-direction) between the 
test tray TST and the customer tray KST by those two rails 
301, and a movable head 303 supported by the movable arm 302 
and able to move in the X-direction along the movable arm 
302. 

[0051] 

The movable head 303 of the X-Y conveyor 304 has 
suction heads attached facing downward. The suction heads 
m ° Ve WhilS drawin * to pick up the IC devices to be 

tested from the customer tray KST and reload the IC devices 
to be tested on the test tray TST . For example, about eight 
• suction heads are provided for the movable head 303, so it 

is possible to reload ^-irrV.*- t#-> j 

rej.oaa eight IC devices to be tested at a 

time on the test tray TST. 

SHUTSUSHO-TOKU2005-3104726 

PAGE 34/73 ■ RCVD AT 5/24/2007 7:01:54 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/3 * DNIS:2732099 » CSID:70370791 12 * DURATION (mm-ss):12-52 



05/24/2007 18:58 7037079112 



POSZ LAW GROUP 



PASE 



TOKU2001-252166 

[0052] 

Thirdly, a part relating to the chamber 1QQ ^ ^ 
explained . 

The above explained test tray TST i s i oaded with IC 
devices to be tested at the loader section 300, then sent to 
the chafer 100 , where the respective ic devices are tested 
in the state of being loaded on the test tray TST . " 
[0053] 

As shown in FIG. 2 anri fti- ^ *-u 

<z and fig. 3, the chamber 100 

emprises a constant chafer 101 for giving a thermal sfcregs 
of an objected high temperature or a low temperature to the 
IC devices to be tested loaded on the test tray TST, a test 
chamber 102 wherein the ic devices in a state of being given 
a thermal stress in the constant chamber 101 are mounted on 

sockets on the test head 5 and tested anrf . , . 

testea, and an unsoak chamber 

103 for removing the given thermal stress from the IC 

devices tested in the test chamber 102. 

[0054] 

in the unsoak chamber 103, the IC devices are brought 
back to the room temperature by ventilation when a high 
temperature was applied in the constant chamber 101, or 
brought back to a temperature of a degree of not causing 
condensation by heating with a hot air or a heater, etc. 
when a low texnperature was a PP l ied in the constant chamber 
101. Then, the IC devices brought to a normal temperature 
are taken out to the unloader section 400. 
[0055] 

As shown in FIG. 2, the constant chamber 101 and the 
unsoak chamber 103 of the chamber 100 are arranged so as to 
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project upward fron the tMt chamber 

Chamber 101 i3 providad with a vertical conveyoc as sh0M 

Conceptually in FIG . 3, and . plurality Qf ^ ^ ^ 

ate held by the ve>rt-ir**i „~ 

y cne vertical conveyor to wait until the test 
. chamber 10a becomes availafeie _ ic devicea ^ ^ ^ 

a- applied a thecal stress of a h igh temperature or a low 
temperature mainly while waiting here. 
[0056] 

A h « d 5 * = ««nged -t a lower eenter portion ln 

the test chamber 102 and the t . 5t tray ^ tranafarrea ^ 

toe on the test head 5, whero a ii t,- ^ • 

*r wnere all ic devices 2 held by the 

teat tst shown in fig. , are successively brought t<> 

electrically contact with the ^ hea<) ^ ^ ^ ^ 

devices 2 on the test trav t<?t a « - \ , 

ay TST are te sted. On the other hand, 
the test tray TST finished the test i, „ 

ne rest 13 removed a thermal 

-trass in the unsoak chamber 103 sa as to bring th. 
temperature o£ the K devioes 2 to temperature> 

than, taken out to the unloadar section 400 shown in FIG 2 
and FIG. 3. 

[0057J 

Also, as shown in FIG. 2, at an upper portion of the 
constant chamber 101 and the unsoak chember 103 is formed an 
inlet opening for taking in th . test tray TST from the 
apparatus substrate 105 end an outlet opening for taking out 
the test tray TST to the apparatus substrate 105 
respectively. The apparatua substrate 105 is attached to 
teat tray conveyors 108 for taking in and out the test tray 
TST to and fro. the openings. Ih . oonvayor 100 is configured 
by, for example, a rotation roller, etc. The test tray TST 
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taken out from the unsoak chamber 103 is sent back to the 
constant chamber 101 via the unloader section 400 and the 
loader section 300 by the test tray conveyor 108 provided on 
the apparatus substrate 105. 
[0058] 

The test tray TST has a rectangular frame 12 as shown 
in FIG. 6, and the frame 12 is provided with a plurality of 
barS 13 in Parallel at regular intervals. On both sides of 
the bars 13 and inside the sides 12a of the frame 12 in 
Parallel with the bars 13 are formed a polity of mounting 
tabs 14 protruding in the longitudinal direction at regular 
intervals. Each of insert magazines 15 is composed of two 
mounting tabs 14 facing to each other among the plurality of 
mounting tabs 14 provided between the bars 13 and between 
the bars and the sides 12a. 
[0059] 

The each of the insert magazines 15 is to hold one 
insert 16. A mounting hole 21 for the mounting tab 14 i s 
formed at both ends of the insert 16, and the insert 16 is 
attached to the two mounting tabs 14 in a floating state (a 
slightly movable state three dimensionally) by using a 
fastener 17. The inserts 16 are, for example, provided to 
one test tray TST by the number of 4 * 16 or so and IC 
devices to be tested are loaded on the test tray TST as a 
result that the IC devices to be tested are held in the 
inserts 16. 
[0060] 

In the case where IC devices to be rested are arranged 
by 4 lines x 16 rows as shQwn in FIG> Qf ic dev . ceg ^ ^ 
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tested, for example, arranged in every 4 rows in respective 
lines are tested at a time. Namely, in the first test, 16 ic 
devices to be tested arranged on the first, fifth, ninth and 
twelfth rows i„ respective lines are tested at a time, and 
xn the second test, the test tray TST is moved for an amount 
of one row and IC devices arranged on the second, sixth 
tenth and fifteenth rows are tested at a time. By repeating 
this, all ic devices to be tested are tested (which is 
called measuring 16 at a time) . A result of the test is 
stored at an address determined, for example, by an 
identification number assigned to the test tray TST and a 
number of tD devices to be tested assigned inside the test 
tray TST. 

[0061] 

An example of ic devices to be tested held in the 
insert 16 is shown in fig. 13. Figure 13(a) ig a view ^ 
the side of the IC device to be tested and FIG. 13 (b, is a 
view from the bottom of the IC device to be tested. As shown 

PIG. 13, the IC device to be tested 2 is a BGA type ic 
device having soldering balls as external terminals 22 
arranged in matrix on a lower surface 23 of the package body 
21. The lower surface 23 of the package body 21 on which the 
external terminals 22 are arranged corresponds to an 
external terminal face of the IC device 2. 
[0062] 

The insert 16 according to the present embodiment 
comprises an insert body 161, a lever plate 162 and a 
rectangular thin plate 163 being formed an opening portion 
163a at the approximate center thereof, as shown in FIG. 7. 

SHUTSUSHO~TOKU2005-3104 726 

PAGE 38173 ' RCVD AT 5/2412007 7:01:54 PM [Eastern Daylight rime] * SVR:USPTO-EFXRF-5/3 * DNIS:2732099 * CSID:70370791 12 * DURATION (mm-ss): 1 2-52 



05/24/2807 18:58 7037079112 



POSZ LAW GROUP 



PAGE 



TOKU2001-252166 

[0063] 

The lever plate 162 Is attached to the insert body 161 
. via a coil spring 165 as shown in FIG. 7 and the lever plate 
162 is biased upwardly by the coil spring 165, but the upper 
limit of an elevating position thereof is controlled as a 
result that a protruding portion 162a formed on the lever 
Plate 162 engages with a recessed portion 161a forced on the 
insert body 161. 
[0064] 

A thin plate 163 is attached on the lower end of the 
insert body 16! a s shown in PIG . 7. Since a material of the 
thin plate 163 is a metal, such as a stainless for springs, 
stainless, aluminum, copper and iron, it can be easily 
formed to a desired shape and thickness. When the metal thin 
Plate 163 contacts external terminals 22 of an ic device 2 
or connection terminals 44 of a socket 40, a test of the IC 
device becomes difficult, so that insulation processing is 
performed on the surface of the thin plate 163. 
[0065] 

An attachment hole 163b is formed at each of four 
corner portions of the thin plate 163 as shown in FIG. 7, 
and the thin plate 163 is attached to the lower end of the 
insert body 161 by the fasteners 164 through the attachment 
holes 163b. The attachment of the thin plate 163 to the 
insert body 161 can be also attained by methods of fusion 
bonding, bonding, screwing and hocking, etc. other than 
attaching by using fasteners. When the thin plate 163 is 
attached to the insert body 161 in a removable way, it is 
-sy to exchange the thin plate 163 in accordance with a 

SHUTSUSH0-T0KU2 005-3104726 

PAGE 39/73 * RCVD AT 5040007 7:01:54 PM [Eastern Daylight Time] » SVR:USPTO-EFXRF-5/3 * DNIS:2732099 » CSID:7037079112 * DURATION (mm-ss):12-52 



05/24/2007 18:58 7037079112 



PQSZ LAW GROUP 



PAGE 



TOKU2 00 1-252 166 

kind of an IC device to be held in the insert 16. 
t0066] 

At the approximate center of the insert body 161 is 
formed a space 161b opening to the above and below and when 
the thin plate 163 is attached to the lower end of the 
insert body 161, an ic magazine 19 capable of holding an IC 
device 2 is formed as shown in FIG. 8 and FIG. 9. 
[0067] 

The ic device 2 is supported and held in the IC 
magazine 19 as a result that an external terminal face 23 
thereof i s supported by a rim of the opening portion 163a of 
the thin plate 163. As shown in FIG . 9, the thin plate 163 
is attached to the insert body 161 so as to face a 
connection terminal face 42 of the socket .0 (refer to FIG 
14) when the external terminals 22 of the IC device 2 and 
the connection terminals 44 of the socket 40 are connected, 
and the IC magazine 19 can support and hold the IC device 2 
so that the external terminals 22 of the IC device 2 face to 
the direction of the connection terminal 44 of the socket 40 
Also, as shown in FIG. 8 and FIG. 9, the space 161b of the 
insert body 161 and the opening portion 163a of the thin 
plate 163 are connected, and the external terminals 22 of 
the IC device 2 held in the ic magazine 19 are exposed to 
the direction. of the connection terminals 44 of the socket 
40 through the opening 163a of the thin plate 163. Note that 
as shown in FIG. 14 ( (a, is a view from the above of the 
socket 40 and (b) i s a sectional view of a part of the 
socket 40), the upper surface 42 on which the connection 
terminals 44 are exposed among outer surfaces of the socket 
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body 40 corresponds to the connection terminal face of the 
socket 40. 

[0068] 

The opening portion 163 of the thin plate 163 is 
formed to correspond to a position of the external terminals 
22 of the ic device 2. in the present embodiment, opening 
Portion 163a on the thin plate 163 is formed one for all of 
the external terminals 22 of the ic device 2, but a size, 

number and position. ^-f 

iClon ' e tc. of the opening portion 163a are 

not particularly limited as far as it can support the 
external terminal face 23 of the ic device 2 by a rim 
thereof. 

[0069] 

As Shown in FIG. 10, when the IC device 2 held in the 
insert 16 is pressed in the direction of the connection 
terminals 44 of the socket 40 by the pressing tab 31 of the 
pusher, the thin plate 163 supporting the IC device 2 
positions between the external terminal face 23 of the IC 
oavica 2 and the connection terminal face 42 o, the socket 
«0. As a result, the insert 16 can hold wide-ranging kinds 
Of IC devices without being constrained by the configuration 
(for example, a size and shape, etc., of the connection 
terminal face 42 of the socket 40. 
[0070] 

Also, as shown in FIG. 10, a thickness of the thin 
Plate 163 is adjusted so that tip portion .corresponding to 
the -contact portion of external terminals-, of the external 
terminals 22 of the IC device 2 to be in contact with the 
connection terminais 44 of the socket 40 is exposed from the 
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thin plate 1M to the direction „ f the connect . on term . nals 
«.. "a-nely, the thickness of the thln plate 1S3 . s ad3usteci 
to be thinner then a distance between the tip portion of the 
external terminals 22 of the IC device 2 and the external 
terminal face 23 of the IC device 2. Therefore, the external 
terminal* 22 of the IC device 2 and the connection terminals 
44 of the socket 40 can be certainly connected. 
(0071] 

The thickness of the thin plate l 6 3 may be changed in 
e range of not hindering the connection between the external 
terminals 22 of the !c device 2 and the connection terminal, 
44 of the socket 40 and, as shown in FIG. 11, lt is also 
Possible to adjust the thickness of the thin plate 163 to be 
approximately egual to the distance between the tip portions 
of the external terminals 22 of the IC device 2 and the 
external terminal face 23 of the IC device 2. At this time, 
the thin pl.t. 163 contacts both the external terminal face 
23 and the connection terminal face 42, and it is possible 
to prevent an unnecessarily excessive pressing force from 
imposing „„ the „ tmml tsrminals> ^ ^ ^ 

terminals 44. Namely, stroke management of the pusher 30 is 
possible by the thin plate 1 63 . Not. that in the example 
shown in PIC. u , the connection terminals „ m 

protruding from th. connection terminal face 42 of the 
socket 40. 

[0072] 

As shown in FIG. 8 and fig. 9 , on both sides Qf ^ 
insert 16 are fo^ed guide holes 20 , to ^ g ^ ^ ^ 
of a Pushe, 30 is insert&d fron , ^ ^ & ^ ^ ^ 

- 39 - SHUTSUSH °- T °KU2005-3104726 

PAGE 42/73 4 RCVDAT 5124/2007 7:01:54 PM [Eastern Daylight Time] * SVR:llSPTO-EFXRF-5/3 * DNIS:2732099 * CSID:7037079112 * DURATION (mm-ss):12-S2 



05/24/2087 18:58 7937079112 



POSZ LAW GROUP 



PAGE 



TOKU200I-252166 
of a socket guide 41 is ingerted from b6loWf respectively ^ 
and at corner portions on both sides of the insert 16 are 
formed punting holes 21 for mounting tabs 14 of a test tray 

TST 2 



TST 

[0073] 



As shown in FIG. 8 and FIG. 9, guide holes 20 on the 
insert 16 are for alignment. For example, when using the 
guide hole 20 on the left side in the figure for aligning- 
and making the inner diameter sraaiier fchan ^ t ^ ^ 

hole 20 on the right side, an upper half of the guide hole 
20 on the left is inserted the guide pin 32 of the pusher 30 
for aligning and a lower half thereof i 3 inserted the ^ 
bush 411 of the socket guide 41 for aligning. On the other 
hand, the guide hole 20 on the right side of the fi gure is 
in a loosely fit state with the guide pin 32 of the pusher 
30 and the guide bush 411 of the socket guide 41. 
[0074] 

As shown in FIG. 8, a socket board 50 is arranged on 
the test head 5. The socket board 50 can be arranged by the 
number corresponding to the IC devices 2, for example, in a 
total of four rows in every three rows in the line direction 
(4 lines x 4 rows) on the test tray TST shown in FIG. 6 
alternately, when a si ze of each sockQt board 5Q ^ ^ ^ 
small, the socket board 50 may be arranged by 4 lines * 16 
rows on the test head 5, so that all ic devices 2 carried on 
the test tray TST shown in FIG. 6 can be tested at a time 
[0075] 

As shown in FIG. 8, a socket 40 is provided on the 
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*uide 41 is fixed on the socket 40 so that connection 
terminals 44 of the socket 40 are exposed. The connection 
terminals 4« of the socket 40 a re probe pins and provided foy 
the number and at positions corresponding to the external 
terminals 22 of the ic device 2 and biased in the upward 
direction by . not shown spr±ng , 0n ^ sideg ^ ^ 

au.de 41 are provided with guide bushes 411 to which two 

guxde pins 32 formed on the pusher ^ aro • 

pusner 30 are inserted for 

aligning with the two guide pins 32. 
[0076] 

The pusher 30 shown in m . 8 and FIG . 9 ig provided 
on top of the test head 5 by the number corresponding to the 
number of sockets 40 and able to move up and down in the «- 
axis direction by a not shown z-axis drive (for & 
fluid pressure cylinder). As shown in „ G> g and ^ g ^ 
the approximate center of the pusher 30 i s formed a pressing 
tab 31 for pressing the IC device to be tested 2, and on 
both sides thereof, guide pins 32 to be inserted to the 
guide holes 20 of the insert 16 and the guide bushes 411 of 
the socket guide 40 are provided. Also, as shown in FI G a 
and FIG. 9, between the pressing tab 31 and the guide pin 32 
» Provided with a stopper guide 33 for controlling the 
lower limit at the time the pusher 30 is lowered by the Z- . 

axis drive, and as a result that i-h« of 

i«suit mat the stopper guide 33 

contacts the stopper far?, dio rt , 

upper race 412 of the socket guide 4 0, the 

lower limit position of the pusher 30 for passing with a 
suitable Pressure of not breaking the IC device to be tested 
2 held in the insert 16 is determined. 
f0077] 
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Fourthly, a part relating to the unloads section 400 
will be explained. 

The unloader section 400 shown in FIG . 2 and FIG . 3 is 
Provided with an X-Y conveyor 404 having the same 
configuration with that of the X-Y conveyor 30, prided to 
the loader section 300. Post-test IC devices are reloaded 
fro, the test tray TST conveyed out to the unloader section 
400 to a customer tray KSr by the X-Y conveyor 404. 
[0078] . 

As shown in FIG. 2, a device substrate 105 of the 
unloader section 400 is provided with two pairs of windows 
406 and 406 arranged so that the customer trays KST carried 
to the unloader section 400 can be brought close from below. 
f0079] 

Further, while not illustrated, an elevator table for 
elevating or lowering a customer tray KST is provided below 
the respective openings 4 06. A customer tray KST becoming 
full after being reloaded with the post-test IC devices is 
Placed on here and lowered and the full tray is passed to 
the tray transfer arm 205. 
[0080] 

The embodiments explained above are described to 
facilitate understanding of the present invention and is not 
to lx.it the present invention. Accordingly, respective 
elements disclosed in the above embodiments include all 
design modifications and equivalents belonging to the 
technical scope of the present invention. 
[0081J 

in the above embodiments, for example, modifications 
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below can be made. 
[0082] 

For example, the socket 40 can be changed ^ ^ ^ 
shaped socket 40a as shown in FIG. 12. Note that the sa me 
reference numbers as those in FIG. 10 and FIG . U indicate 
the same members or parts unless otherwise noted. On the 
sheet shaped socket 40a, connection terminals are not 
Protruding as shown in FIG . 12, and the eternal terminals 
22 of the IC device 2 are electrically connected by directly 
contacting a connection terminal face 42 of the sheet shaped 
socket 40a, so that electric resistance is small and a 
reduction of the test time of the IC device 2 and high speed 
Processing become possible. Accordingly, an IC device 
testing apparatus using the sheet shaped socket 40a is 
particularly useful for a high frequency test, 
[0083] 

Also, the external terminals 22 of the IC device 2 can 
be brought to directly contact pads on a wiring substrate, 
such as a socket board 50. At this time, the socket board 50 
or other wiring substrate corresponds to the "socket", and 
the pads on the wiring substrate correspond to the 
"connection terminals of the socket". 
T0084] 

Also, the thin plate 163 can be changed to a plate 
member 166 as shown in FIG. 18. Note that, in FIG . 18, the 
same part as the thin plate 163 is given the saxne reference 
number and an explanation thereon is omitted unless needed. 
FIG. 18(a) is a perspective view of the plate member 166, 
and <b> is a sectional view along ^ ^ ^ ^ ^ ^ 
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shown in FIG. 18 , a thickness of the rim of the opening 
portion 163a for supporting the external terminal face 23 of 
the IC device 2 is made to be the same thickness as that of 
the thin plate 163 in the plate member 166, but a thickness 
of other part is made thicker than the thickness of the thin 
Plate 163 so that it can keep enough strength as an insert 
[0085J 

Furthermore, the ic device testing apparatus 10 is not 
limited to the chamber type explained in the above 
embodiments and may be, for example, a chamberless type or a 
heat-plate type. 
[0036] 

[EFFECT OF THE INVENTION] 

According to the present invention, firstly, an insert 
capable of holding wide-ranging kinds of area array type 
electronic components without being constrained the kind of 
an area array type electronic component to be held in the 
insert by the configuration (for example, a size and shape, 
etc.) of a connection terminal face of a socket, and an 
electronic component handling apparatus and an electronic 
component testing method using the same are provided. Also 
according to the present invention, secondary, an insert 
wherein, even if a space for a supporting portion for 
supporting an external terminal face of an area array type 
electronic component to slip to is not provided around the 
connection terminal face of the socket when the external 
terminals of the area array type electronic component and 
the connection terminals of the socket are connectedf ^ 
supporting portion and the connection terminal face of the 
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socket are not interfered from each other and certain 
connection is realized between the external terminals of the 
area array type electronic component and connection 
terminals of the socket, and an electronic component 
handling apparatus and an electronic component testing 
method using the same are provided. 
[BRIEF DESCRIPTION OF DRAWINGS] 
[FIG . 1] 

An overall view from the side showing an IC device 
testing apparatus comprising an ic device handling apparatus 
as an embodiment of an electronic component handling 
apparatus according to the present invention. 
[FIG. 2] 

A perspective view showing a handler in the ic device 
testing apparatus. 
[FIG. 3] 

A flowchart of a tray showing a method of handling ic 
devices to be tested. 
[FIG. 4] 

A perspective view of the configuration of an IC 
stocxer in the Ic device testing apparatus. 
[FIG. 5J 

A perspective view of a customer tray used in the ic 
device testing apparatus. 
[FIG. 6] 

A partially disassembled perspective view of a test 
tray used in the IC device testing apparatus. 
[FIG. 7] 

A disassembled perspective view of an insert in the ic 
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device testing apparatus. 
[PIG. 8] 

A disassembled perspective view showing the 
configuration around a socket in a test head of the ic 
device testing apparatus. 
IFIG. 9] 

A sectional view of a part showing the configuration 
around a SOck et in . test head of ^ ^ ^ 
apparatus. 
(FIG. 10] 

A sectional vie„ of . part 5ho „ in9 , 
of external terminals of the Ic device ^ connection 
terminals of the socket, 
f PIG. HJ 

A sectional view of a n= •»-+- „v,„ 

iew ot a part showing a connection state 

of external terminals of the IC devi™ »«h 

<-uv device and connection 

terminals of the socket, 
f FIG. 12] 

A sectional view of a part showing a connection state 
ot external terminals of the IC device and connection 

socket as a socket. 
IFIG. 13] 

<a) is a- view form the side of an IC device to be 
t-ted by the IC device testing apparatus, and <b> is . view 
from the bottom of the ic device. 
[FIG. 14J 

(a) is a view from the above in the ic device testing 
apparatus, and (b , is a sectional view q£ . ^ ^ ^ 
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socket . 
[FIG. 15] 

A sectional view of a conventional insert. 
[FIG. 16] 

A sectional view of a part showing a connection state 
of external terminals of an IC device and connection 
terminals of a socket when using a conventional insert ( (a) 
shows a connection state when the connection terminals 
protruding from the socket is long, and (b) shows when the 
connection terminals protruding from the socket is short) . 
f FIG . 17] 

A sectional view of a part showing a connection state 
of external terminals of an ic device and connection 
terminals of a socket when using a conventional insert. 
[FIG. 18] 

A perspective view of a plate member, which can be 
used instead of using a thin plate in the insert according 
to the present invention. 
[EXPLANATIONS OF LETTERS OR NUMERALS] 
2---IC device (electronic component) 

22- -external terminal 

23- --lower surface 
5- --test head 

9* "contact portion 

10---IC device testing apparatus 

16- • -insert 

161- --insert body 

163- "thin plate 

163a- -opening portion 
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40--'socket 

42- --connection terminal face 

-) 



44 -probe pin (connection terminal) 



tst 



* -test tray 
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[DOCUMENT NAME J Abstract 
[ABSTRACT] 
[PROBLEM] 

TO provide an lnserc for hoIding „ ide _ 
arra^typa electronic cemponMts * 

connection bet v ean ext9rnal t » 

6l(a ^ , ur an area array type 

electrons co.pon.nt and connection terminals of a v 

cixninais or a socket, 
and an electronic COKpone „ t testina ^^^^^ ^ 

"r tr0 " iC COTP ° nent teStin ' me "° d "i- the SM , 
[MEANS FOR SOLVING] 

A thin plate 163 for supporting an l C device 2 is 

positioned between an extern*! 

. " extet ^i terminal face 23 of the IC 

deVlCe 2 and * connection terminal face 42 of 

iace 42 of a socket 40, 
and a thinness o£ th# thi „ ^ ^ ^ ^ ^ ^ 

appre xilMt e lv e wal to or Xeaa tnan . dlstanos bec „ ee „ . 
Portion of the external terminals 22 and the external 
terminal face 23. 
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